TITLE: COMPOSITE METAL FOAM DAMPING/REINFORCEMENT 

STRUCTURE 
APPLICANTS: CZAPLICKI ET AL. 
ATTORNEY DOCKET NO. 1001-119 

1/8 




TITLE: COMPOSITE METAL FOAM DAMPING/REINFORCEMENT 

STRUCTURE 
APPLICANTS: CZAPLICKI ETAL. 
ATTORNEY DOCKET NO. 1001-119 

2/8 



66 




TITLE: COMPOSITE METAL FOAM DAMPING/REINFORCEMENT 

STRUCTURE 
APPLICANTS: CZAPLICKl ET AL 
ATTORNEY DOCKET NO. 1001-119 

3/8 




0 WOO 2000 3000 4000 5000 6000 7000 

FREQUENCY (Hz) 

Fig- 4 A 



CO 
CO 



90 
85 
80 
75- 
70- 



§5 65 

CO 



CO 



60- 



55- 



50- 



45 



0 



k « 



H 

II 
ll 
ll 
"I 



HIGH SYSTEM 
RESONANCE RESPONSE 



w. WW " 

■V' I'll 



ALUM/NUM -3nwn 

MAGN£S/UM-3mm 

— FOAMED THERMOPLASTIC ■ 9mm 

ALUMINUM FOAM ■ 15mm 
CONCRETE FOAM ■ 13mm 





1000 



2000 



3000 4000 
FREQUENCY (Hz) 



5000 



6000 



7000 



Fig-4B 



TITLE- COMPOSITE METAL FOAM DAMPING/REINFORCEMENT 

STRUCTURE 
APPLICANTS: CZAPLICKI ET AL 
ATTORNEY DOCKET NO. 1001-1 19 

4/8 



co 
co 
O 



0.6-t 



0.5- 



0.4- 



o 0.3 

co 

co 



co 



0.2- 



0.1- 



0 



0 



ALUMINUM -3mm 
MAGNESIUM -3mm 
FOAMED THERMOPLASTIC ■ 9mm 
ALUMINUM FOAM -15mm 
CONCRETE FOAM -13mm 




WOO 



2000 



3000 4000 
FREQUENCY (Hz) 



5000 



6000 



IFig-4C 



Fig- 5 A 




70( 



Fig-5B 



TITLE: COMPOSITE METAL FOAM DAMPING/REINFORCEMENT 

STRUCTURE 
APPLICANTS: CZAPLICKI ET AL. 
ATTORNEY DOCKET NO. 1001-119 

5/8 




Fig- 6 A 



TITLE: COMPOSITE METAL FOAM DAMPING/REINFORCEMENT 

STRUCTURE 
APPLICANTS: CZAPLICKI ET AL 
ATTORNEY DOCKET NO. 1001-1 19 

6/8 



SO 



70 



LOWEF SYSTEM RESONANCE RESPONSE 



60 



CO 
CO 

o 



CO 



40 



%4 A 



\ 



* 




30 



20 



ALUMINUM- 3mm 

MAGNESIUM -3mm 

FOAMED THERMOPLASTIC - 9mm 

— — ALUMINUM FOAM - 15mm 
— CONCRETE FOAM -13mm 



500 



1500 



2500 



3500 
FREQUENCY (Hz) 

Fig -7 A 



4500 



5500 



6500 



UJ 

o 

t 

o 

O 
O 



o 

CO 
OQ 




3000 4000 
FREQUENCY (Hz) 

Fig-7B 



TITLE" COMPOSITE METAL FOAM DAMPING/REINFORCEMENT 

STRUCTURE 
APPLICANTS: CZAPLICKI ET AL. 
ATTORNEY DOCKET NO. 1001-119 

7/8 




TEMPERATURE 

mTraiAi THICKNESS DIFFERENCE ACROSS 
MATERIAL ^ PANEL ('F) 


SOLID ALUMINUM 


1 


38 


SOLID MAGNESIUM 


1.5 


50 


ALUMINUM FOAM 


n 




DECOUPLED ALUMINUM 


15 


127 


CONCRETE FOAM 


14 


98 


DECOUPLED CONCRETE 
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135 I 


CRS WITH FIRE ALL 
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WITH FIREWALL 
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MATERIAL 


DENSITY 

(g/ccj 


THICKNESS 
(mm) 


MASS 

m 


ALUMINUM 


2.7 


3.0 


2.47 










ALUMINUM 


2.7 


1.5 


1.23 


VISCOELASTIC 
MATERIAL 


1.0 


1.5 


0.46 


FOAMED 
ALUMINUM 


0.4 


15 


1.83 


SYSTEM 
TOTAL 




18 


3.52 



MAGNESIUM 


1.7 


1.5 


0.78 


VISCOELASTIC 
MATERIAL 


1.0 


1.5 


0.46 


FOAMED 
ALUMINUM 


0.4 


15 


1.83 


SYSTEM 
TOTAL 


m mm m$ * 


18 


3.07 



ASSUMES 533.2mm CROSS SECTIONAL AREA PIECE 
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